C]. The distribution pattern and the specific radioactivity of the total mucopolysaccharides, chondroitin sulphate, dermatan sulphate and heparan sulphate, and of the lipids and the lipid subtractions were determined: 1. In comparison with normal tonus (100%), the absolute amount of acidic mucopolysaccharides was increased by 17% and 15%, and the incorporation of ^S into acidic mucopolysaccharides was increased by 60% and 56% in genetic and DOCA-induced hypertonus respectively. 2. In normal tonus the specific radioactivities of dermatan sulphate, heparan sulphate and chondroitin sulphate were found to be in the ratio 1.0:0.9:0.4. The specific radioactivity of the dermatan sulphate was 356000 counts/min · mg. In genetic and DOCA-induced hypertonus, the specific radioactivity of the dermatan sulphate was increased by 23% and 37%, that of the heparan sulphate by 25% and 11%, respectively; the specific radioactivity of the chondroitin sulphate, however, remains unchanged and is decreased by 35%, respectively. The ratio of the rates of synthesis for normal tonus, genetic hypertonus and DOCA-induced hypertonus was 1.0:1.3:1.5 for dermatan sulphate, 0.9:1.2:1.0 for heparan sulphate, and 0.4:0.37:0.26 for chrondroitin sulphate. 3. The lipid content of the aortae remained unchanged in genetic hypertonus, and it was decreased by 20% in DOCA-hypertonus. The 14 C incorporated into the lipids and the specific radioactivity of the total lipids and lipid subfractions (triglycerides, phospholipids, free cholesterol, free fatty acids) were decreased in genetic hypertonus, but they were unchanged in DOCA-hypertonus.
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